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NEW PLANT OF BEND WATER LIGHT & POWER CO. | 


BY J. C. BOGLE, 


Nine years ago irrigation began the exploitation shows a minimum of 1800 sec. ft., and such is the 
of Central Oregon. So rapidly did settlers flock into steady supply to this river that during that period 
the new country, and consequent development ob- there has been no maximum flow in excess of three 
tain, that in 1910 two railroads were racing their con- times the minimum. Grass grown banks corroborate 
struction through the canyon of the Deschutes to the government report, which asserts that there has 
Bend, predetermined as the distributing city. ' been no variation in stage more than 26 in. 
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General View, Bend Water Light and Power Company Plant. 


Any traveler along these roads, be he technically Three years ago there was initiated at Bend a 
inclined or otherwise, is startled with a succession project contemplating an ultimate development of 
of available water powers. From Benham Falls tothe 1400 electrical h.p. The head works, including the 
mouth of the Deschutes the river splashes down a_ dam, the spillway and the head gates, were completed. 
4000 foot drop of elevation, an average of over 25 ft. per At this point the policy of the holding company de- 
mile. The flowage is unbelievable. At Benham Falls _ cided it to discontinue for the present the course as 
the government gauge, maintained for four years, originally outlined, and to supply meanwhile the 
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needs of a growing town with electric service from a 
temporary plant. This was done, and 150 kw. were 
realized. 

Towns in the Northwest have surprising growth. 
In a short time the temporary plant was overloaded, 
and rapid enlargement was forcibly indicated. This 
work was undertaken by McMeen and Miller for the 
Central Oregon Power Company, which had recently 
come into possession of the property. 

The dam is of the rock fill type, and extends from 
the west bank to the south end of the spillway. A 
levee containing the headgates connects the north 
end of the spillway with the east bank. These head- 
gates were originally intended to communicate with 
a canal leading to the proposed power house. 
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vision has, however, been made for the rapid addition 
of another unit as soon as the load will warrant, and 
excavation has been completed for the half of the 
sub structure unbuilt. Construction will be carried 
on behind a gravity bulkhead already in place, which 
shuts off the river from the excavation. 

The power house substructure is of reinforced 
slab construction. No attempt was made to place the 
wall plate, water bearing or draft tube rings coinci- 
dent with the pouring of concrete, but by a system of 
tongued and grooved openings the parts were later 
grouted in place with no difficulty and with no sub- 
sequent leaks. The main shaft, being horizontal, 


pierces the cross wall and enters the generator room 
through a stuffing box. 


No waterproofing was used in 






2a 


Cross-Sectional View of Bend Plant, 


To continue the work as originally laid out met 
with the difficulty of building a forebay which would 
be of sufficient size, and yet in its construction not 
necessitate shutting down the plant already in serv- 
ice. Work was greatly cramped by the existence of 
the old flume, which necessarily had to be maintained 
during later construction. Obviously water had to be 
carried around the old flume to the new power house 
until the latter was carrying the load. 

To accomplish this end there was constructed a 
battered concrete wall backed with counterforts, ex- 
tending from the headgates to the new power house. 
Eventually this will retain the forebay, which will 
be simply an arm of the river, cut off at its lower 
end with an earth fill. But at present it is being used 
as one side of a flume, the other side being a timber 
bulkhead, spaced 13 ft. 6 in. from the wall and secured 
to it with rods and caps. This flume leads to the new 


power house and will be used until the forebay is 
put in service, after which time the timber bulkhead 
will be removed. 

Only half the ultimate power house has been 
completed, and in that only one unit installed. Pro- 


this wall other than separately mixed grout, which 
was carefully spaded next the forms to a thickness of 
one inch. The resulting wall is quite impervious. 

Either wheel pit may be drained after shutting 
off the flow from the forebay. For this purpose stop 
logs are provided, and these slide vertically in slots 
having reinforced corners. Such an arrangement pro- 
vides for closure at long intervals in an entirely sat- 
isfactory manner, and avoids the expense attendant 
upon the installation of gates and the necessary rig- 
ging to operate them. 

In this country anchor ice is a problem, frequently 
developing suddenly and with great speed. On sev- 
eral occasions racks have been obstructed between reg- 
ular times of inspection, and at light loads the loss 
in head due to the obstruction will not evince itself 
immediately. With this in mind the racks were de- 
signed.to carry considerable head. The anchor ice is 
spongy, and it is almost impossible to rake it from 
the racks. The most efficient method of dealing with 
it thus far found is to have the rack screens made 
sectional, and by opening the screen a section at a 
time to allow the spongy mass to pass through the 
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wheel. The greatest difficulty is encountered at about 
midnight, at which time the temperature is lowest 
and the velocity in the wheel pit the least. Next win- 
ter it may prove interesting to experiment with a 
water rheostat suspended in front of the racks. A 
good load and consequent velocity of water will be 
obtained and quite a large amount of heat available 
for fusion will thus be liberated at a critical point. 

At present the plant is operating under 14 ft. head, 
which may be raised at any time to 17 ft. 
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In addition to the plant machinery, the generator 
room contains remote control of a motor driven pump 
for city water service, and a series arc rectifier set 
for magnetite street lamps with which the city is 
provided. 

The plant was in operation 30 days after the sub- 
structure was finished, although it was necessary to 
transport the machinery completely around the tem- 
porary plant and to raise it into the building from 
the tail race level. All the turbine parts were ele- 





Interior View—Bend Water Light and Power Company Plant. 


The turbine, furnished by the S. Morgan Smith 
Company, is supported on two concrete beams which 
form a part of the wheel pit floor. It is quadruplex, 
with 30 in. wheels, and operates at 200 r.p.m. 

Speed regulation is obtained with a Woodward 
oil pressure governor of 7000 ft. lb. capacity. As 
there is at present but one alternator on the line, the 
governor is adjusted to flat regulation. Oil pump and 
governor are belted from opposite sides of the main 
shaft, and both are located close in to the cross wall 
and well out of the way. 

A 250 k.v.a. alternator, operating at 2300 volts 
is directly connected to the main shaft, to which the 
exciter is also belted. The exciter is designed to 
carry a slight overload when the alternator is fairly 
loaded. Alternator, switchboard and exciter are all! 
General Electric Company make. 


vated through the openiugs left for draft tubes. ‘The 
generator had to be “snaked” up with a stump puller. 
Such an apparatus is easily obtainable in most local 
ties, and will be found remarkably effective on small 
jobs. All erection was accomplished with chain 
blocks from an overhead timber, and at no time was 
the need for a crane in any part of the building at all 
apparent. 

The installation of this first unit was made very 
satisfactorily and while ample for present require- 
ments, a rapid growth of the plant is anticipated. 


38,956,485 passengers were carried on suburban 
ferry and electric roads around San Francisco during 
the past fiscal year. This includes passengers from 
Market street ferry only, the passengers carried on 
other local electric interurban traffic not being counted. 
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THE AUTOMOBILE IN MODERN GAS DISTRIBUTION. 


BY D. E. KEPPELMANN. 


(In this article the author shows conclusively that remarkable savings in distribution costs are effected 


by the adoption of modern methods. Statistics of a representative company are given 


and the actual savings 


stated. This article was presented by Mr. Kepplemann at the recent convention of the Pacific Coast Gas 


Association at San Jose.—The Editor.) 


All history has proven that when a limit to pro- 
gression or development in any particular direction 
has been reached, further progress and development 
necessitates a radical departure from the former 
method of procedure. 

The gas industry has met with unparalleled suc- 
cess, so much so that apparently further development 
along the old lines seemed impossible; however, with 
higher costs of both labor and material, increased 
taxes and decreased revenue for the same product, 


a complete reorganization and for your information 
a general outline of the old system and methods em- 
ployed is given and compared with the new order 
of things, showing the remarkable results; not only 
the enormous saving in costs, but the perfect service 
rendered as well, both conditions, the goal for which 
every gas man strives. 

Formerly there existed in San Francisco as the 
gas distribution under the management of vari- 
ous heads of departments, a main department, 





Fig. 1. Emergency Oxy-Acetylene Welding Outfit. 


the engineer is compelled to develop a newer process 
to lessen the cost of production; and later methods 
for the distribution of such product. 

One chief engineer, insists, that, modern gas dis- 
tribution means “Maximum Results at Minimum 
Costs.” With this in mind, and knowing the won- 
derful achievements of the past, to obtain the results 
insisted upon, surely necessitated with the change of 
conditions, a radical departure from former methods. 

The “High cost of living,’ has been thoroughly 
analyzed and proven to be the “Cost of high living” ; 
and just so, the “High cost of hauling” has been proven 
the “Cost of high hauling”; therefore overcoming high 
hauling costs has necessarily increased efficiency by 
the elimination of the cost of high labor, quite a factor 
in the results so necessary to enable us today, to com- 
pete with the increased cost of production and the 
decreased sale price of our product. Hence the ad- 
vent of the automobile into the gas industry. 

The introduction of the automobile, necessitated 


service department, meter department, complaint de- 
partment, house pipe inspection department and a 
paving department; each with its supervision, its re- 
tinue of clerks, offices, telephone service and the 
various appurtenances necessary thereto. With the 
introduction of the automobile came the complete re- 
organization in which each of these departments men- 
tioned, lost their identity entirely ; a complete consoli- 
dation of all of these into one, creating a gas distri- 
bution department under one managing head, and re- 
sulting in the elimination of considerable supervision, 
clerks, telephone service, and other overhead charges, 
a big factor to be reckoned with, and the elimination 
of a vast amount of lost motion, which in itself must 
enhance the value of service rendered and lessen costs. 

The San Francisco District of the Pacific Gas 
& Electric Company has upwards of 105,000 con- 
sumers, supplied through 712 miles of low pressure and 
41 miles of high pressure mains, a total of 753 miles 


of mains, as follows: 
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Mileage of Mains, 


High Pressure. Low Pressure. 











Feet Miles. Size in. Feet. Miles 
300 .05 1% 

31,735 : 6.01 2 706,458 133.80 

2% 3,968 .75 

17,608 3.33 3 338,537 64.11 

20,725 3.93 4 1,686,806 319.47 

55,739 10.56 6 501,421 94.96 

1,835 .35 7 

35,305 6.68 8 176,569 33.44 

10 90,520 17.14 

21,600 4.09 12 103,968 19.69 

34,476 6.53 16 75,739 14.35 

18 1,835 35 

20 7,400 1.40 

24 43,810 8.29 

30 22,770 4.31 

219,323 41.53 3,759,801 712.96 


The gas distribution department executes the fol- 
lowing: 

Installs new and overhauls and repairs mains, both 
high and low pressure. 

Installs new, repairs and pumps main and service 
drips. 

Builds governor pits, installs high pressure gov- 
ernors, attends to the maintenance of these, adjust- 
ing and the placing of pressure charts. 

Locates and repairs leaks in street, both mains 
and services. Estimates on main line extensions, 
maintenance and repairs. Makes a systematic period- 
ical survey of the entire system to prevent the possi- 
bility of an overload at peak load. 

Installs new services, replaces services, extends, 
alters, cuts off, overhauls and repairs services, installs 
cutoff valve at curb, installs lamp posts and cuts in 
tee for large service connection. 

Sets, removes, changes and changes pcsition of 
meters. 

Attends to complaints of leak at meter, meter 
connections and leaks in house pipes; complaints of 
no gas and poor pressure. 

Attends to the inspection of the instailation of all 
house piping. 

Inspects the repaving of all trenches. 

The staff consists of a superintendent, two ass_st- 
ant superintendents and six district foremen, which 
constitutes the supervision for the entire department. 
Each individual has risen from the ranks of this com- 
pany, having been selected for both his practical and 
managerial ability. The city of San Francisco is 
divided into six districts, a district foreman in charge 
of each and he alone is held absolutely responsible for 
everything in that district pertaining to gas, beginning 
at the main in the street to the consumer’s burner. 
One assistant superintendent covers a general inspec- 
tion of all the rank and file in all the districts. The 
other assistant superintendent is the clearing house 
for everything received and sent from the department, 
assorts the mail and all work orders, dispatching each 
to its proper channel, supervises ‘its proper disposi- 
tion, covering the position of chief clerk and office 
records. 

The main gangs, of which there are from ten 
to as high as fifteen gangs during the busy season, 
is in charge of a working foreman, under the direct 
supervision of the district foreman, entirely elimi- 
nating the “straw boss,’ and resulting in a saving 
amounting to from one thousand to fifteen hundred 
dollars per month. 

The service gangs, two men to each gang, consist- 
ing of fitter and helper, numbering from thirty to 
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seventy gangs, are assigned to districts and under 
the direct supervision of the district foreman in charge 
of the district. 


Formerly all main foremen and service gangs re- 
ported to the shop each morning, each receiving their 
work for the day. Imagine not only the congestion 
but the enormous loss in actual working hours. The 
advent of the automobile has changed this enormous 
loss to an overwhelming saving in costs. Today no 
main foreman or service gang ever visits the shop, not 
even on pay day. 

Each district foreman is provided with an auto- 
mobile and he visits every main and service gang 
at least twice a day, assigned to him in his district. 
The district foreman delivers the orders to each gang, 
sees to the delivery of material for each job ahead of 
the arrival of the gang, attends to the pick up of sur- 
plus material, supervises every installation and de- 
livers his pay checks on the job each pay day. 





Fig. 2. Type of Welded Joint. 


Here it must be observed that with the aid of the 
automobile, radical changes have been brought about, 
creating newer methods, a new system and causing 
an enormous saving in costs, a comparison of which 
will be shown later. 

The taking up of lost motion, previously men- 
tioned, will now be gone into more thoroughly. 

Lost motion may be described as: 

(1) Lost motion as between the commercial and 
distribution departments; (2) Lost motion as between 
the formerly existing departments; (3) Loss of time 
between the consumer’s request for service and the 
rendition of such service. 

Formerly it was necessary for the commercial de- 
partment to call up various denartments on the phys- 
ical end to obtain information. Do you recall wanting 
information, calling up, and then learn the fact that 
you have the wrong department? Your line is 
switched to another department, and again find you 
have the wrong department for the particular infor- 
mation you desire. With the present practice you 
hav: but one office and one party to calf for any infor- 
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mation, made possible by the consolidation of all the 
departments. 


Lost motion as between the departments would 
mean the friction necessarily existing between these 
departments which became obsolete with the elimina- 
tion of the departments. Some of you have had the 
personal experience when calling to set a meter found 
it physically impossible owing to some discrepancy 
in the piping as compared with the relative position 
of it, with a new service just installed. The service 
department blames the house pipe inspection depart- 
ment and they in turn blame the service department. 
In the meanwhile the meter department is waiting to 
set the meter and the prospective consumer having 
been drawn into the controversy, is waiting for gas, and 
the company pays quadruple the cost. With the pres- 
ent practice an occurrence of this character is impos- 
sible. 


Loss of time between the consumer’s request for 
service and the rendition of such service is of the ut- 
most importance, it being imperative that any work 
of any nature whatsoever be completed as expedi- 
tiously as possible, both to the commercial depart- 
ment, to enable it to stimulate the confidence and 
good will of the public with which it deals and the 
distribution department in its saving in costs. 


With various departments existing, an order for 
main line extension is sent to the main department 
who in turn send a main gang to install the main. 
A day or two elapses when another crew is dispatched 
to again dig up the street and install the service. 
Another day or two passes to allow one department 
to advise the other department, who finally sends out 
a meter man to set the meter, all of which covers a 
period of from six to twelve days. With the present 
practice, an order for main line extension is received 
from the commercial department, accompanied with 
all the service and meter orders intended to install. A 
crew is dispatched, who dig the street, lay the main, 
run the service, install the meter, back fill the trench 
and complete the work at one time. 


The results in service rendered and saving in costs 
are indeed gratifying. 

A meter having once been set, is not removed 
again except under the following conditions. A con- 
sumer moving, the commercial department closed the 
meter and again opens it upon notification from a new 
consumer. Several experienced men are employed by 
the commercial department, and each is supplied with 
an automobile. 

Should a meter not be in use for a period of six 
months, it is removed, experience having proven that 
a longer period of inactivity is apt to interfere with 
its correctness. All meters are changed after being 
in constant use for six years. 

Under former practice all complaints were re- 
ceived through a telephone board located in the com- 
mercial department, later dispatched by messenger to 
the distribution department. With a view of expe- 
diting the rendition of service, the management con- 
ceived the idea of placing the receipt of all complaints, 
immediately on the “Firing Line”; hence the removal 
of the complaint telephone board, from the commercial 
department to the distribution department. 
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The arrangement of the blank form used for com- 
plaints is herewith given. 


Location 


Nature of Complaint 
Kind of Place 
Size of Service 
What Supplied 


z 
- 
< 
- 
> 
= 
S 
~ 


GAS 


(Signature ef consumer.) 
Inspector 





A complaint from the moment of its inception 
to its final completion necessitates careful, serious, in- 
telligent handling. The idiosyncracies of a complain- 
ing public are too well known for comment here, nev- 
ertheless, whether a complaint is justifiable or not, it 
is of the utmost importance that it receive immedi- 
ate and careful attention. Herein lies the secret of 
one of the company’s larger assets or the source of 
never ceasing difficulties. 


The city is divided into districts, the complaints 
segregated and a complaint man is held responsible 
for the condition of his district. He is selected for 
his knowledge of the business, his ability and is ex- 
pected to display some degree of intelligence. He tel- 
ephones from his district frequently, thereby being 
kept in constant advice as to any possible condition 
that might arise. All the initial information possible 
is exceedingly necessary, for it expedites the execu- 
tion of the order. The nature of the complaint is im- 
perative since a “Leak” necessarily establishes pre- 
cedent over a “No Gas” or “Poor Gas,” likewise the 
kind of place, as a hospital would precede a restau- 
rant, or a restaurant precede a private dwelling. The 
complaint man possessed with such previous infor- 
mation is obviously better equipped. The “Size Serv- 
ice,” “Size Meter,” “Size Rise,” “What Supplied,” 
“How Corrected,” and ‘‘Remarks,” are intended for 
analysis purposes. After the execution of the orders, 
all complaints are returned to an expert who carefully 
diagnosis each case, observes the cause and its rem- 
edy ; from whence it is directed for either some change 
or repair, or to the superintendent for further analysis 
or to the files. Filing is done with the greatest care, 
the clerk in charge being instructed to observe any 
previous complaints from the same location. This 
checks a repetition of orders, checks the quality of 
work as performed by the complaint man and pre- 
vents frequent complaints. A repair or replacement 
in this manner is attended to immediately, with con- 
siderably less annoyance to the consumer and at con- 
siderably less cost to the company. 

Automobiles play an all important part in the 
handling of complaints, not only in costs, but fur- 
nishing rapid transportation, lessens the time between 
the consumers request for service and the giving of 
such service. It is an every day occurrence for the 
complaint man to be informed that the consumer had 
just phoned. Even should the automobile increase 
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costs rather than decrease, the excellence of the serv- 
ice given would more than warrant its use. 

The automobile has been shown to be of ines- 
timable value with regards to service rendered and 
the following tables giving a few comparative costs, 
should prove of added interest. 


Cost to Lay 300 





2 in. W. I. 

Soil Paving. Material. Labor. 
ee he ey a a das No paving $10.60 $ 8.00 
i og aes oa $16.50 10.60 15.00 
CMTS TCM MIOM . cc ccc cece 45.45 10.60 20.00 
NS EEE No paving 10.60 21.00 
Rocky ground-Basalt....... 16.50 10.60 25.00 
Rocky ground-Bitumen .... 45.45 10.60 30.00 
3 in. W. I. 

Lager | ie eA SS IER No paving $23.30 $ 9.00 
NN oc 3.4 6's winalaw « Oe $16.60 23.30 16.00 
Sand-Bitumen .............. 45.45 23.30 21.00 
tS ee ne No paving 23.30 22.00 
Rocky ground-Basalt........ 16.60 23.30 26.00 
Rocky ground-Bitumen...... 45.45 23.30 31.00 
4in. C. I. 

a a a a No paving $40.25 $18.00 
IE xe wackeccecwes as $19.95 40.25 26.00 
DEEN. oc tbicncces eee 54.55 40.25 35.00 
pT ere No paving 40.25 32.00 
Rocky ground-Basalt ....... 19.95 40.25 42.00 
Rocky ground-Bitumen .... 54.55 40.25 44.00 
6 in. C. I. 

BORE iss sve Linen boveee eles No paving $61.60 $19.00 
i. cc ace geen cohen $19.95 61.60 27.00 
a nce ance ee es « 54.55 61.60 35.00 
Rocky @POUR ....-.cccceeee No paving 61.60 40.00 
Rocky ground-Basalt ...... 19.95 61.60 48.00 
Rocky ground-Bitumen ..... 54.55 61.60 56.00 
8 in. C. I. 

EE 2d cea ee kcteecancens No paving $80.11 $25.00 
Ed cesececceeees $19.95 80.11 40.00 
Sand-Bitumen 54.55 80.11 46.00 
Rocky ground ............-- No paving 80.11 45.00 
Rocky ground-Basalt ...... 19.95 80.11 52.00 
Rocky ground-Bitumen..... 54.55 80.11 60.00 
12 in. C, I. 

slide cinece ves ed svons es No paving $148.05 $40.00 
SBaMG-MSMOME 2c ccccscccceces $24.90 148.05 65.0" 
Sand-Bitumen ..........+++- 68.06 148.05 70.00 
Rocky ground .........+-+++:+ No paving 148.05 72.00 
Rocky ground-Basalt ...... 24.90 148.05 78.00 
Rocky ground-Bitumen ..... 68.06 148.05 82.00 


The installation of services shows a saving equally 
as well. The auditor of this company took one thous- 
and services as installed under the former method. 
After computing the labor, material, teaming and pav- 
ing found the average cost of each service to be $30.00. 
With the present practice the auditor used the same 
ft. of Pipe. 


New average Oldaverage Present 
cost per 100 ft. cost per 100 ft. saving 


Pipe. covering covering in cost per 
Team. Total allconditions allconditions. 100 ft. 
$ .50 $19.10 

.50 42.70 
.50 76.55 $51.62 $68.00 $16.38 
.50 32.10 
.50 52.70 
.50 86.60 
Pipe. 
$1.00 $33.40 
1.00 57.00 
1.00 90.85 $65.93 $90.00 $24.07 
1.00 46.40 
1.00 67.00 
1.00 100.85 

Pipe. 

$2.50 $60.75 
2.50 88.70 
2.50 132.30 $100.25 110.00 9.75 
2.50 74.75 . _ 
2.50 103.70 
2.50 141.30 

Pipe. 

$3.40 $84.00 
3.40 111.95 
3.40 154.55 $127.00 $134.00 $7.00 
3.40 105.00 
3.40 132.95 
3.40 175.55 

Pipe, 

$3.40 $108.50 

3.40 143.46 

3.40 184.06 $153.00 $166.00 13.00 
3.40 128.50 ’ 

3.40 155.45 

3.40 198.06 

Pipe. 

$3.60 $191.65 
3.60 241.55 
3.60 289.71 $250.47 $273.00 $22.53 
3.60 223.65 
3.60 254.55 
3.60 301.71 


Note:—Cast iron pipe increased $6.00 per 100 ft. Labor increased $0.25 per day. 


During the year August 1, 1912, to August 1, 1913, 
the following low pressure mains were installed. 


2 in. 3 in. 4 in. 6 in. 8 in, 12 in. 
Length in Feet, 
W.I. W.I. cz c. I. e. 3 Cc. I. 
ren ane sun's 23,230 5,633 1,415 580 
GG, Ss accccss 25,005 1,012 4,452 ‘ 
Es. Kis we yeces 48,448 3,170 9,026 156 470 
A aia & + pig here 43,174 13,253 7,308 42 
DE 6 odode sae 36,182 305 6,693 3,848 2,619 
AE’ 6 ord 4 equate’ 6,943 7,727 24 
nT ¢h ans hae 15,524 15,700 7,107 478 
MOM. dé 5s 6 ae08 28,752 11,685 8,106 23 12 
ME Sevicceen 17,314 26,854 847 209 
RR 26's ows cs acels 13,707 1,539 4,284 6,668 
a leew) ogi e 2,145 4,807 80 1,620 312 
OU oivesscess 7,585 22,258 27,791 24 834 














268,009 74,555 115,570 12,770 2,311 3,765 


We now have the number of feet laid, and the 
saving in cost per foot, with the following net savings 
for new mains installed for the period of one year. 


Saving Total 

Size. Kind, Ft. Installed. Cost per ft. Saving. 
2 in. W.L. 268,009 $0.16 $42,881.44 
3 in. Ww.L 74,555 0.24 17,893.20 
4 in. c. i. 115,570 0.10 11,557.00 
6 in. ¢ &. 12,770 0.07 893.00 
8 in, 2, 2,311 0.1% 300.43 
12 in. ©. i. 3,765 0.22 828.30 
$74,353.37 


Showing a total saving for the year of $74,353.37 
on the installation of low pressure mains. High pres- 
sure is not shown here since the method of connec- 
tion was entirely changed, this will however be taken 


up later. 


method with one thousand services picked at ran- 
dom and found the average cost per service $19.00, 
a net saving of $11.00 per service. During the year 





Fig. 3. Governor Connection. 


1912, a total of 6893 new house services were installed, 
therefore, at a saving of $11.00 per service would mean 


a total saving of $75,823.00. 
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Meters set, removed and changed, miscellaneous 
work, complaints, etc., are tabulated as follows, show- 
ing the number of orders operated on. 
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rolled promiscuously into the ditch. This is a portion 
of the 8 in. line being laid at the present time, a total 
of 33,000 ft., welded its entire length. This line sup- 


RECAPITULATION FOR YEAR 1912, 


Close Miscellaneous Change Total Total Cost Cost 
Date. Sets. Outs. Unlocks. Locks. to Party. Work. Meter. Complaints. Tags. of Labor. per Tag, 
1912 19,156 6,964 2,260 1.038 524 43,617 12,993 127,588 214,140 39,982.80 17+ 


This form is used as a daily guide and is in- 
tended to show the average cost per completed tag for 
labor only. Herein is credited only the orders actually 
completed while the total labor is shown. Under for- 
mer practice the average cost per order for labor was 
$0.40. With present practice the average cost per 
order for labor is $0.17, a net saving of $0.23 per order. 
During the year 214,140 orders were handled, with a 
saving of $0.23 per order, or a total saving for the 
year 1912, amounting to $49,252.20. 

We show a net saving for the year of $211,428.57 
which does not include the installation of lamp post, 
services, nor repairs of any nature to mains, services, 
or meters, 

High pressure main costs have not previously 
been shown due to the entirely different method of 
connection. Formerly couplings were used with rub- 
ber or other gaskets, making an expensive and in some 
respects an unsatisfactory joint. After exhaustive 
tests, following the initial work of Mr. L. B. Jones, 
assistant engineer gas department, these were welded 
together with the oxygen-acetylene process; a method 
reluctantly started, but now adopted and followed 
with the greatest enthusiasm. Such wonderful results 
have been obtained that no distribution department 
will in future- be complete without a welding outfit. 
A fitting of any size or shape is made on the job with 
the same pipe at the time it is required, costing from 
50 per cent to 75 per cent less. 

For comparative costs, a main recently installed 
with the welded joints is given in detail as compared 
with a main laid with couplings installed the year 
previous. 


8-Inch 0, D. Welded, 


Material. Cost 
No. of Supplies, per 
Feet. Labor. Sundries. Teaming. Total. Foot. 
4,770 $2,305.59 $2,609.55 $125.00 $5,040.14 $1.06 
8-Inch 0, D. with Joints. 
4,350 $2,527.70 $2,476.55 $89.00 $5093.44 $1.17 


During the installation of the line with joints, 
laborers received $2.50 per day, while during the in- 
stallation of the welded joints, laborers were paid 
$2.75 per day an increase of 25c per day per laborer. 

With the foregoing comparison it will be observed 
that the welded main was installed at llc per foot 
cheaper than the jointed main; making a net saving 
of $524.70 on a small installation. It must be real- 
ized what the enormous saving would be on large in- 
stallations. The jointed main will require main- 
tenance, owing to the disintegration of the gasket, with 
the necessary labor and repaving cost added, while 
the welded main will never require any further atten- 
tion or further cost, 

The half-tones show in part the great flexibility 
of the oxy-acetylene process. 

One picture taken, but not suitable for reproduc- 
tion, shows 14 lengths, each 40 ft., a total of 560 ft. 
of main, welded on top of the ground and afterwards 


plies two governor pits, all the connections to the 
pits, connections to the drips and even the drips are 
welded throughout. A test on 20,000 ft. laid showed 
only one small pin hole leak. 

The style of fittings so readily made on the job 
are shown in Fig. 2. Apparently difficult connections 
are made with ease; a valve with I. D. pipe on an angle 
may be welded to O.D. pipe also on an angle, and 
just in the position it is required. 

Fig. 3 shows a governor connection. The com- 
panion flange being standard, is screwed on to a piece 
of standard pipe, then welded to the tubing. 





Fig. 4. Electric Car for Pumping Drips, 


A drip may be made of the same pipe on the 
job and welded into position. Plates are welded on 
the end, thus closing it, and the stand piece for blow- 
ing the drip is welded. No saddles are used, instead 
a hole is burnt in the tubing and the stand piece 
welded through it. This eliminates the special high 
pressure drip at 50 per cent less cost. 

The Panama-Pacific International Exposition will 
be the first world’s fair to be supplied entirely with 
high pressure gas. Knowing of the inadequate sup- 
ply of gas at other world’s fairs, Mr. E. C. Jones, 
chief engineer of the gas department of the Pacific 
Gas & Electric Company, has designed a system of 
high pressure mains, which will positively insure a 
sufficient supply of gas at all times. The system will 
consist of 15,000 ft. of 8 in. steel tubing, supplied from 
two 8 in. connections off the 16 in. high pressure line 
now connecting the Potrero gas plant with North 
Beach. This 8 in. line will make a continuous loop 
around the Fair, 4 in. laterals being supplied from it. 
The high pressure lines will be extended into the 
various buildings, where district governors will be in- 
stalled to reduce the pressure, connecting to the house 
lines at this point. 


October 11, 1913.] 


This entire installation consisting of pipe, fittings, 
drips and drip connections, and governor connections, 
will be welded throughout. 

The Pacific Gas & Electric Company owns and 
operates approximately 175 motor cars and trucks, 
both electric and gasoline, 20 of which are assigned to 
the gas distribution department at the present time. 
The near future will undoubtedly see the complete 
motorization of the company’s entire equipment. 

Fig. 4 shows the type of electric car used for 
pumping drips. 

The car shown in Fig. 1 is equipped for emer- 
gency welding and has covered 20,000 miles in the 
past two years without any loss of time due to me- 
chanical trouble. 

The writer has only endeavored to show the re- 
sults derived as we have experienced. The question of 
automobiles vs. horses is no longer an experiment; 
for today the call for the automobile is greater than 
ever, throughout the world. Exhaustive research has 
been carried on by the larger governments and by 
almost every line of industry throughout the civil- 
ized world. That the automobile has made good, 
is beyond the question of a doubt. Automobile manu- 
facturers have been designing with the idea of pro- 
ducing a moderate priced car that would combine the 
salient features of economy, durability and reliability ; 
and that they have succeeded from every point of 
view is a fact, proven by every known test. 

The principal advantages of automobile over horse 
drawn equipment, greater endurance, greater load 
capacities, speed, economics effected and service ren- 
dered more than warrant the discontinuing of the inef- 
ficient horse system of transportation. Changed eco- 
nomic conditions demands the utilization of motor 
equipment, just as the advance of civilization de- 
manded the telephone, typewriter, elevator and other 
institutions in our daily life that have become too 
common now to be considered more than necessities. 

The motor car is faster, surer, independent of 
weather extremes, independent of fatigue, independent 
of hours for rest and feed, free from bad temper, occu- 
pying less space in streets, docks, terminals and the 
garage, doing cleaner work, permitting the employ- 
ment of more skilled and efficient labor, staying on 
the job without stops for twenty-four hours if re- 
quired, these are a few conditions which more than 
offset the large initial expenditure, with its interest on 
the investment, its depreciation, maintenance and cost 
of upkeep. 

Mistakes have been made by -manufacturers of 
motor equipment, causing unnecessary expense, trou- 
bles and annoyance, but a truer analysis of these diffi- 
culties involves the human element; however, with 
the co-operation of the manufacturer and persistent, 
careful educational training of the operator is bring- 
ing the motor car to a point of maximum efficiency. 


Not only have vast improvements in construc- 
tion been made but research work along the lines of 
cheaper fuel will bring about greater economy of op- 
eration. In recent tests kerosene has proven success- 
ful, as well as benzol, to some extent, while benzol 
brought to a higher efficiency, which is undoubtedly 
possible, will indeed produce wonderful results bene- 
ficial to the gas industry. 
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THE TRUCK.—TYPE AND POSSIBILITIES. 
BY R. B. MATEER. 

(The author of this paper presents an array of figures and 

facts showing the advantage of automobile over horse- 

drawn delivery systems. and shows where each type of 
motor vehicle proves superior. The paper was presented by 

Mr. Mateer at the last meeting of the Alameda County 

Electrical Development League.—The Editor.) 

Some manufacturers refer, when in a reminis- 
cent mood, to the economies effected by the use of 
automatic machinery, others laud the advantages of 
centralization in operating, accounting and manage- 
ment, but few have attempted to analyze the cost of 
delivering the finished product from mill to warehouse, 
from manufacturer to consumer, or considered the 
value of the motor propelled vehicle over that at pres- 
ent in use. Decreased cost of production whether 
accomplished by an increase in output, possible with 
modern machinery or by the elimination of the human 
element in the handling of the raw material is not 
the limit to be attained in any industry. What of 
your delivery system? What is your cost per mile 
with the present horse drawn vehicle? Why not im- 
prove the efficiency of the system by substituting gas- 
oline or electrically propelled vehicles? Their use is 
not confined to any particular industry, nor is their 
application limited except by the radius of operation 
As a general rule, the electrically driven machine is 
best for city service, parcel delivery where frequent 
stops are necessary, and for trucking, also where the 
streets are in a fair condition, while the gasoline pro- 
pelled vehicle is superior for long hauls over rough 
roads and in open country. A few of the more impor- 
tant advantages of each vehicle, classified as to its 
motive power are discussed under the following head- 
ings: Initial investment, limits-distance covered, 
maintenance, operating economy, the fleet, and con- 
clusion. 


Gasoline, Electric, 
List Price. Capacity. List Price. 
$1500.00 500 to 1000 Ibs. $1715.00 
1750.00 1001 to 2000 Ibs. 1815.00 
2700.00 2500 to 3000 Ibs. 2230.00 
2800.00 3001 to 4000 Ibs. 2430.00 
3500.00 4001 to 5000 Ibs. 2910.00 
4000.00 5001 to 7000 Ibs. 3380.00 


The figures quoted represent an average price 
of commercial vehicles both gas and electrically oper- 
ated and if the experience of the past three years is 
a criterion of the next few years, the increased output 
will warrant material reductions. Prior to 1911, the 
average price of an electric truck was $3369, while 
today the same machine can be purchased at an av- 
erage of $2422, or $947 less than advocates of a mod- 
ern transportation paid then. 

When purchasing a vehicle the first cost should 
not be considered of importance when deciding on the 
type of machine. The essential features to be con- 
sidered are economy, efficiency and reliability. 

Limits. 

Electric.—On a single charge, small trucks will 
travel seventy-five miles, sufficient for general use, 
though 93 miles has been obtained. Large trucks 
easily cover a mileage of from 25 to 30 on a single 
charge, sufficient under the present conditions for 
city hauling. The electric is at present limited as to 
radius (1) by battery capacity, (2) absence of charg- 
ing stations in suburban sections, where battery re- 
newals may be obtained. 
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Gasoline.—A vehicle of the internal combustion 
type; is limited as to the distance covered by its abil- 
ity to obtain gasoline and water. As fuel and water 
can be secured easily in the open country the gaso- 
line truck seems at present the best suited for long 
hauls in the country or for interurban purposes. 

Under this classification of expense, may be in- 
cluded such items as tires, repairs, battery and lubri- 
cants. A recent synopsis of the investigations at the 
Massachusetts Institute of Technology, show the fol- 
lowing average costs of tire renewals per mile. 


Gasoline. Capacity. Electric. 
$0.09 10,000 Ibs. $0.08 
-04 6,000 lbs. -035 


It was noted that, where vehicles are equipped 
with pneumatic tires, the mileage expense was double 
that for solid tire equipment. 

Battery repairs, cleaning and renewals vary with 
the electric truck in proportion to the capacity of the 
vehicle. Comparison of five trucks are noted. 

Capacity of Truck 


1000 Ibs. 2000 Ibs. 3000 Ibs. 4000 lbs. 7000 Ibs. 


Battery, repairs, etc...$130.50 $175.36 $219.34 $271.54 $312.84 
Mechanical upkeep.... 67.54 84.15 101.70 110.96 121.42 


Comprehensive figures of the annual cost of up- 
keep, repairs, etc., of gasoline vehicles are not avail- 
able, primarily by reason of the frequent minor items, 
that precede a general overhauling. It is apparent 
though that where a car has been thoroughly over- 
hauled the expense is far in excess of the average 
guarantee, varying from 1 Y%to 2 times the manufac- 
turers figures. 

It is the summation of all items, interest, depre- 
ciation, maintenance, operating expenses, etc., which 
when compared with the tonnage hauled and the mile- 
age covered shows such a decided economy in favor 
of the electric vehicle over that of its competitors, for 
city and suburban purposes. Statistics recently com- 
piled and published by the Doherty Operating Com- 
pany convincingly establish the electric truck as the 
vehicle of the present day for all general delivery and 
trucking purposes within a reasonable radius. 

The comparative figures are quoted on a two horse 
wagon, a 1000 Ib. electric truck, a 2000 lb. electric 
truck, and a 5000 Ib. electric truck. 


Costs of Electric Trucks and Two-Horse Wagon. 


Two-Horse 
Wagon, 5000-1b. 2000-lb. 1000-Ib. 
5000-1b. Electric Electric Electric 
Capacity. Truck. Truck. Truck. 


Av. trips per day...... 4 8 8 8 
Mileage per day........ 13 24 20 20 
Mileage per month (load- 

ed half way)....... 312 624 520 520 
Av. load per trip, Ib.. 4,000 5,500 2,500 900 
Total load per day, 1b..16,000 44,000 20,000 8,100 

ME ccictereanenes § 22 10 4.05 
Total load per month, 

tons of 2000 Ib..... 208 572 260 105.3 

Total cost per month. .$280.74 $211.11 $187.81 $180.93 
Coat par -tatle: «ss b<% 0.899 9.338 0.361 0.347 
Cost per mile (omitting 

driver’s and helper’s 

ED. «id eA Suse ss 0.499 0.138 0.121 0.107 


Other operating data shows a five-ton truck in 
Boston, Mass., to save 12.5 per cent on short hauls and 
41 per cent on trips of from 12 to 15 miles. 

Another 3% ton truck in Lawrence, Mass., the 
past year showed an economy equal to 24 per cent 
over horse haulage, while a recent report on the value 
of electric trucks, used for government purposes, 


[Vol. XXXI—No, 15 


shows a sum saved in one year’s time sufficient to 
cover not only the purchase but all the operating ex- 
penses for a twelve-month period of a second machine. 

The truck used was of 2500 Ib. and the figures 
quoted are those recently prepared by Mr. W. H. 
Metz of Washington, D. C. 


2500-Ib, Electric Truck. 


OE: SEE. abs cba XR 6VAN obs 04 0 be +. - $2,280.00 
EME. FOP GOOSHIOM BECCOPIOS: cic «circ cic cvesdes ceceoest $ 46.44 
SINE Ce PPA baA MEER Nee whe ade r ha bi eseaen bod qo inviandée 16.50 
OS is 5s CAE Pe Ma de ae Oe. FE 6 enn Go v0 ene ee bh mbeee ke weet 18.00 
CE Leah ekaa tabs US be ow hens ooh eee edsebes 15.00 
ee: Senter COUT OSD 6 ni Fk 0 6 o0.06 5.9640 ck pdabevnee 64.98 
i ok ota a Wiis 4100.» ade) 5b Ob bm ee veewne 1.80 
BOOTED 5.9 Cink d bled 4 6 ON 4ibs > He OO Utena bebe ba bus eben 99.96 
One operator at Sioa i ck 4006s oh cdi eaehs van me 776.24 
Two laboerera: at Si.OF Por GOP is. vce cvccostscccsocsesess 1,201.92 
WOCH e Sh hoOis o aa Hk CR eb daa OO $2,230.00 $2,240.84 
EXER OCTASIOR,: 1G OF GOUNGe 65.0. sc tdioe be cabs ve bebteoese «-+$ 223.00 
Interest on investment, 2 per cent.........ccececcevees 44.60 
IN a aaivia ts Ss takin 606A 4 OCND Wie he bP oh ak A $2,508.44 
Total mileage Per yOar ...’. cece vec c cr eccevsvessssens 8,366 
I i a ae aan willa ed be hile whe Peete $ 0.745 
This truck displaced five horses and carts, as follows: 
5 carts by contract at $1.92 per day........cccecseccees $3,004.80 
&. Inborere Ot 6.108 wer. Gay COG oo covbs cvcscisicreve 3,004.80 
OE n'a 5h bn 066 0a 56 Ud 0. cikn So aes che ns O00. em 6,009.60 
Net saving of truck over horseS per year.............+. 3,501.16 
Fleets. 


Influenced by the long life of the electric vehicle, 
its low up keep and minimum operating cost, large 
firms have, after an impartial trial, ordered many elec- 
tric trucks. 

A few of the electric fleets, and the number of 
vehicles composing them are: 


DISTIGE TE COROT s 6 GR ccc ccc icc ewes desiaictevuc 252 
Wed MORE COOORG cca ik Cec weccciccccbivecreweete Tluias 200 
Caraom Pirie: B. BOOB ick ck occ vcvendcccsre SS ehoe hese eee eae 125 
ee ee nik cc ckcc pod ntee Wb baw s tess Ceheee $1 
Wee ee ai vie sees sbecccehswbeenrudceresend ene 64 
Pacific Gas & Hlectric Company. ..........ceccccscseccccees 175 
Ne i Sn OIG 5d cle 0h os Wc Hho e ce ato ceseese em 25 
FE Ee SSE cb ccc KabicbesdocewnrdWvtbovees 15 
Manilla Railway & Light Company............ceecccececees 16 
ER hols has CAG Oo o Balin 6 owes dntesccdesss ensies 8 


Each stands as a survivor of the criticism of com- 
petitors and the cry of the “knocker,” who did not un- 
derstand the period of trial. 

Influenced by the demand in city and county, 
those agencies, formerly handling only pleasure vehi- 
cles have added a line of gasoline or electrically pro- 
pelled trucks, and are even now arranging to supply 
vehicles on time payments, overcoming what is possi- 
bly the greatest obstacle to the growth of the industry 
—“‘cash down.” 


Conclusion. 


With agencies alive to the possibilities of both 
the electric and gasoline truck co-operating with their 
customer as to service and time payments it is sur- 
prising that quasi public utilities in this district hesi- 
tate to do their share in promoting the use of elec- 
trically propelled vehicles. Perhaps it is through a 
misunderstanding of the value of such a charging load 
—which is generally three times as attractive as that 
of the average motor. Perhaps it is ignorance on the 
part of the customer as to his operating cost, in either 
case but one solution is possible, viz.: an active, ag- 
gressive campaign by public utility in co-operation 
with the dealer. Will the members of this league 
boost, aye, demand of utility their co-operation in de- 
veloping everything electrical. 
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ELECTRICAL PUMPING AND IRRIGATION 


THE SELECTION AND INSTALLATION OF A 
SMALL PUMPING PLANT. 


(Continued. ] 
BY B. A. ETCHEVERRY. 


Adaptability of the Several Types of Pumps for Small 
Pumping Plants. 

Where the source of water supply is a stream 
or surface body of water, the choice is usually between 
a power pump and a centrifugal pump and will de- 
pend largely on the lift and capacity. Power pumps 
are best adapted to high heads above 75 ft. and to 
small or moderate volumes of water, usually under 
200 gal. per min. For these conditions the efficiency 
of a power pump is usually greater than that of a 
centrifugal pump. For greater volumes the plunger 
pumps are comparatively expensive and centrifugal 
pumps are usually preferable unless the lift is exces- 
sive. The centrifugal pump has the advantage that it 
is simple in construction with no parts to get out 
of order, and that it is cheaper than a power pump. 


5 Where the source of water supply is grotind water 
with the water table in the well at a depth below the 
surface not much greater or less than the limit of suc- 
tion lift, so that a deep pit is not necessary, then the 
choice is between a centrifugal pump, a power pump 
and an air lift pump. The selection between the cen- 
trifugal and power pump will depend on a consider- 
ation of lift and capacity as explained above. Air lift 
plants have low efficiency, require a depth of well 
below the water table equal to about twice the lift 
measured from the water table and are hardly to be 
considered in connection with separate small pumping 
plants. They are best adapted to a large number of 
wells (at least six or preferably more) placed close 
together. 

Where the source of water is ground water de- 
veloped by deep wells with the water table at a large 
depth below the surface (50 to 200 ft. or more) the 
choice is between a vertical centrifugal pump in a pit 
and a deep well pump which eliminates the pit. Deep 
well pumps are best adapted where the lift is in ex- 
cess of 100 or 150 ft. and for wells that do not yield 
more than about 400 gal. per minute. Their efficiency 
is greater than that of centrifugal pumps, but the 
cost of répairs and depreciation is greater. 

The selection should be made only after careful 
considéfation of the first cost of the pump and the 
anntal cost of fuel, operation and maintenance. Where 
the lift is high, the fuel cost will be considerable and 
it is good ecofiomy not to select the cheapest pump 
obtaitablé, but one that is guafanteed for its effi- 
ciency. On the other hand, if the pump is to be oper- 
ated only during a very small portion of the season, 
it would be poor economy to invest a large capital in 
a high grade pumping plant to save in fuel cost. 

Methods of Driving. 

The driving power is generally either gasoline 
engine, steam engine, or electric motor. Centrifugal 
pumps are usually either direct connected (except for 
varying low heads) or connected by means of belts, 


gears, or chains. Power pumps are connected by belts 
or gears. Direct conriection is preferable when pos- 

lc; it is more efficient and eliminates the adjust- 
ment of belt or chain necessary with belt or chain 
driven pumps. The connection of these pumps and 
driving power must be such that the pumps will be 
given the speed or number of revolutions per minute 
for which they are designed and for which the highest 
efficiency is obtained. For this reason direct connec- 
tion can only be used where the driving power and 
the pump have the same speed. The speed of centrif- 
ugal pumps is usually high; so is that of electric 
motors; and for this reason they can, if properly de- 
signed, be direct connected. This is done usually by 
means of a flexible coupling. Gasoline and steam en- 
gines are generally operated at a much lower speed 
than centrifugal pumps, and are therefore not direct 
connected unless the engine and pump are specially 
designed. This is done by some manufacturers. Be- 
cause power plunger pumps are operated at a low 
speed, they too, are not direct connected to the driv- 
ing power. When connected by gears, belts or chains, 
the driving gear and driven gear, or the driving pulley 
and driven pulley must be so proportioned that the 
pump will be given correct speed. When a plunger 
pump is built with a steam engine in a single machine, 
with the piston or plunger of the water cylinder on 
the drivifig rod as the pistoti of the steam cylinder, it 
is called a direct acting steam pump. The fuel con- 
sumption of a steam pump is gfeater than that of 
a steam dftiven power ptump and so steam pumps are 
not considered. 

Deep well pumps are ustially equipped with gears 
and levers combined and connected with the driving 
rods of the pump, forming what is called the pump 
head, the object of which is to convert and transmit 
the circular motion of the driving power to the driv- 
ing rods of the pump. The engine or motor is usually 
connected to the pump head by belts, but may be con- 
nected by means of gears. In some cases steam heads 
are provided in the place of the ptimp head. 


The power necessary to lift water is itidicated 
in horsepower. A horse powef represents the energy 
required to lift 33,000 pounds 1 ft. high in one minute; 
this is equivalent to 3960 gal. of water pet minute raised 
one foot high. This relation enables one to find the 
net horsepower required in any case by multiplying 
the discharge of the pump in gallons per minute by 
the total lift in feet and dividing by 3960. The re- 
sult obtained represents the useful water horsepower 
necessary to lift the water. The horsepower deliv- 
ered by the engine to the belt or gears when the pump 
is belted or geared to the engine, or to the pump itself 
when direct connected is the brake horsepower, and 
must be greater than the useful water horsepower to 
allow for the loss of energy in the pump and trans- 
mission. The horsepower developed within the engine 
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itself is the indicated horsepower, and must be greater 
than the brake horsepower to allow for the energy loss 
in the engine itself. Gasoline engines and motors are 
rated on brake horsepower, but gasoline engines are 
frequently overrated. Steam engines are rated on 
indicated horsepower. ‘ 

The combined efficiency of a pumping plant rep- 
resents the ratio of the useful water horsepower to 
the rated horsepower of the engine, and will vary 
considerably with the type of pump, method of con- 
nection of engine with pump, and the care taken in 
operating both pump and engine at the proper speed. 
In ordinary field practice a good pumping plant, prop- 
erly installed, should easily reach the efficiency given 
in the following table. 


Efficiency of Centrifugal Pumping Plants and Brake Horsepower 
per Foot of Lift, 


No. of Discharge Water Brake horse- 


centrifugal inU.S. horsepower Efficiency. power 
pump. gal. permin. per ft. of lift. Percent. per ft. lift. 

2 100 .025 30 O81 
2% 150 -038 35 ell 
3 225 .057 49 14 
3% 300 .08 45 18 
4 400 10 45 ~22 
5 700 -17 50 -34 
6 900 .23 50 46 
7 1200 31 50 -62 
8 1600 41 55 -75 


The efficiency of power plunger pumps varies 
with the size of the pump and with the lift. A greater 
efficiency is obtained with the higher lifts and with 
the larger sizes. The efficiencies of properly installed 
plunger pumps and the horsepower for various lifts 
are given in the following table: 
Diame- Capacity in 

ter Length U.S. 


of cyl- of gals per Brake Horsepower for Lifts of 
inder. Stroke, min. 50 ft. 100 ft. 150ft. 200ft. 250ft, 


3in. 4in. 18 Efficiency .30 .40 42 .45 -45 
Horsepower .75 1.1 1.6 2.0 2.5 


Efficiency and 


4 4 82 Efficiency eee £6: 45.358 
Horsepower 1.2 1.5 2.0 2.5 3.1 
4 6 50 Efficiency Re ee 80.) Ce: as 
Horsepower 1.9 2.5 3.1 4.0 4.8 
5 6 76 Efficiency ae: “£68 S80 978 <0 
Horsepower 2.4 3.5 4.4 5.5 6.7 
5 8 90 Efficiency eo (186... SB 2 1... 23 
Horsepower 2.8 4.1 5.2 6.5 7.8 
6 8 131 Efficiency Oe CU 2 96-8 
Horsepower 3.6 5.5 7.5 9.3 11.4 
7 s 180 Efficiency <a: 8. ee 


Horsepower 5.0 7.5 10.5 18. 165.5 
7 10 210 Efficiency .50 .65 .70 .75 «78 
Horsepower 5.25 8.0 11. so S33 
8 0 270 Efficiency .50 .65 .70 .75 «78 
Horsepower 6.75 10.25 14.50 18.25 22.1 
9 10 340 Efficiency .50 .65 .70 .75 .78 
Horsepower 8.5 13. 18. 23. 28. 

The plant efficiency of deep well pumping plants 
as ordinarily installed and operated was found from 
measurements made on a number of pumping plants 
in Southern California to be from 35 to 55 per cent. 
With proper installation and operation the plant effi- 
ciency or ratio between useful water horsepower and 
brake horsepower should be from 50 to 65 per cent. 

The plant efficiency of air lift pumps expressed 
as the ratio between the useful water horsepower 
and the indicated horsepower in the engine cylinder 
was found from test on a number of such plants in 
Southern California to average a little less than 20 
per cent. 

The above tables will give the size of the engine. 
The driving power may be either a gasoline engine, 
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steam engine, or electric motor. The methods of 
connecting the engine with the pump have been already 
considered. Other factors being equal, direct connec- 
tion is preferable when possible. A few general con- 
siderations of the types of engine are given in the fol- 
lowing paragraphs. 

For small plants irrigating a few acres, the steam 
engine, although very reliable, is not so commonly 
used as the gasoline engine except where coal or oil 
is very cheap as compared to gasoline. However, for 
larger areas and where coal or oil is cheap, it may be 
more economical than either a gasoline engine or elec- 
tric motor. For large plants operated continuously it 
may be economy to install an efficient boiler and a 
high grade compound condensing, triple expansion, or 
quadruple expansion, steam engine, in order to de- 
crease the fuel cost. For small plants operated ‘only 
for short periods during the irrigation season it is 
much more important to decrease the cost of installa- 
tion. The interest on the capital invested and the de- 
preciation of the plant are very important items of 
cost as compared to the fuel cost. For these reasons, 
unless the acreage is large and the lift very high, the 
steam plant should consist of a semi-portable loco- 
motive type boiler and an ordinary slide valve steam 
engine. ; 

A gasoline engine is fairly reliable if it is strong- 
ly built and operated with care. Cleanliness and 
proper attention are necessary. All parts and bear- 
ings should be kept in fine adjustment and properly 
oiled, by examining the engine at least every two or 
three hours. The circulating water should be kept 
fairly hot, but not too hot. It should be nearly boil- 
ing as it comes out of the jacket. The engine should 
be regulated by means of a governor to give the proper 
speed to the pump. To keep down the fuel consump- 
tion the gasoline feed should be so adjusted that there 
will be a miss in every ten or twelve explosions, and 
the engine should. be worked up to its full rated 
capacity. Over 75 per cent of the troubles in connec- 
tion with gasoline engines are due to the sparking 
device. This can usually be remedied by cleaning all 
connections free from oil, scraping the ends of wires, 
tightening screws or replacing the batteries. 

Electric motors are reliable and easy to operate, 
requiring very little attention. 


—$—— 


The irrigation pumping system of the Utah Lake 
Irrigation Company is now completed and the com- 
pany is ready to deliver water to farmers with whom 
contracts have been made. This plant, which is the 
second largest irrigation pumping plant to be installed 
in Utah, is located on the west shore of Utah Lake, 
a fresh water lake approxi:nately thirty miles long and 
eighteen miles wide, lying in Utah County. The 
water is lifted by centrifugal pumps into a canal 150 
ft. above the lake level, and from this point is carried 
by means of open canals, tunnels and flumes through 
the narrows of the river into Salt Lake Valley. The 
present pump installation has a capacity of 36 cu. ft. 
per second, and will ultimately be increased to a 
capacity of 100 cu. ft. a second. Electric power is 
purchased from the Utah Power and Light Company. 
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THE STATE OF CALIFORNIA WORKMEN’S COMPENSA- 
TION ACT.* 


BY J. R. MOLONY. 


The conditions in California with respect to the Work- 
men’s Compensation Laws prior to the fall of 1911 were 
somewhat peculiar as compared with the conditions in other 
states of the union. Ags you all know, throughout the entire 
United States employers in the past have been answerable to 
ftheir employes in damages in only those cases in which the 
employer had failed in some duty owing by him to his em- 
ploye. In other words, unless an accident could be shown 
to have occurred by reason of the negligent act, or failure 
to act, of the employer or a vice-principal, there was no re- 
sponsibility on his part arising out of such an accident. Fur- 
thermore, as you know, a number of defenses had grown 
up in all the common law states which made it possible for 
the employer to defeat recovery in a large number of cases 
in which his own negligence had contributed to the cause 
of the accident. That is to say, where both the employer 
and employe were guilty of negligence, there could be no 
recovery on the part of the employe, as the courts refused 
to look into the degree of negligence attributable to either 
party. In the next place, where an accident was caused by 
the negligent act of a fellow servant there could be no re- 
covery. This is so well understood that it needs no com- 
ment. The third major defense was that of the assumption 
of risk which was available to an employer in many in- 
stances. These defenses had been evolved to an extreme de- 
gree in the State of California, owing to local conditions and 
the interpretation of these defenses by the local courts, 
and as a result there were less recoveries against employers 
in California than in almost any other state where the em- 
ployers were less favored through the interpretation of these 
common law defenses. The result was that employers in 
California had been subjected to a very much lower insurance 
cost than employers in other states. Consequently when 
restrictions in these defenses were undertaken and put into 
effect, a very much higher percentage of increase in insur- 
ance rates was necessary in California than in other states 
where employers have been forced to pay higher rates in 
the past than those in effect in California. 


The first material restriction in these defenses came 
with the Roseberry Law on September 1, 1911. This statute 
was an elective workmen’s compensation act, the first sec- 
tion of which imposed an additional common law responsi- 
bility upon the employers by the waiver of their defenses 
in all cases where the employer did not voluntarily accept 
the provisions of the workmen’s compensation portion of the 
law. Having placed this added responsibility on the em- 
ployer in common Jaw actions, it was believed that these in- 
terests would voluntarily accept the compensation provisions 
of the balance of the act. The result, however, was not to 
the satisfaction of the authors of this bill, owing to the fact 
that through lack of investigation, experience and knowledge 
of the subject, they incorporated a schedule of compensation 
benefits so costly as to make the insurance under the com- 
pensation portion of the act exceedingly expensive when com- 
pared with the insurance under the employers’ liability por- 
tion. Therefore, after a year’s experience, it became apparent 
that some radical change was required if compensation were 
to become at all common in California. Shortly after the 
discovery of this fact the administration submitted in Oc- 
tober, 1912, a constitutional amendment to the electorate of 
California authorizing the adoption of a compulsory work- 
men’s compensation act applicable to all classes of employ- 
ment. Following that, the Industrial Accident Board ap- 





‘Address given before California State Association of Elec- 
trical Contractors, at Santa Barbara, Cal. 
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pointed to administer the workmen’s compensation benefits 
under the Roseberry Law, was empowered to draft an act 
to be submitted to the legislative session in January, 1913, for 
their approval. With one year’s preparation the Industrial 
Accident Board submitted the Act which ultimately became 
known as Senate Bill 905, introduced by Senator Boynton. 

The condition in other states in America was somewhat 
similar to that in California so far as the realization of the 
necessity for a change from the common law doctrines to 
that of workmen’s compensation, except that Eastern states 
had advanced far beyond California. Until this year em- 
ployers in those states had given very much more thought 
to this subject than employers locally, and a great deal 
more discussion had been had on the entire subject, with 
the result that most Eastern states have been forced to move 
more slowly than has California during this transition period. 
Naturally, under these conditions in other states, employers 
have had more time to adjust themselves to these changes; 
more time to inform themselves as to the desirability of 
proposed laws and have been able to form better conclu- 
sions than has been possible where so short a time has 
been given to the consideration of a subject as complex as 
this, 

As to the question of the desirability of the change from 
the old doctrine to the workmen’s compensation theory, 
there is little dispute. This has been accepted by practically 
all of the continental countries; has been accepted in vary- 
ing degree by a dozen or more of our own states and seems 
to be admitted by the majority of the employing element as 
well as practically the entire employed element. On the ques- 
tion of the method of the change, there has been an extreme- 
ly large number of divergent opinions and undoubtedly there 
will continue to be for years to come, although the best 
thinkers on the subject have conceded the necessity of mak- 
ing haste slowly, lest serious mistakes be made, which would 
ultimately imperil the success of any plan undertaken. The 
continental countries, Germany being the leading exponent 
of compulsory compensation, have been experimenting with 
a change in method of treatment of industrial accidents for 
from ten to thirty years, and in no country abroad are condi- 
tions satisfactory, even at this late date. Consequently does 
it not occur to you that serious mistakes may have been made 
in any statute so hastily prepared as this? Is it reasonable 
to expect that an inexperienced board, without one member 
on it or one advisor of it having had a day’s practical expe- 
rience in the insurance business, could work out an insurance 
scheme which would not be crude and which would not be 
dangerous in the extreme? However, we find ourselves with 
this Act on the statute books and with the immediate neces- 
sity of preparing for operation under it. I do not wish to be 
misunderstood in any critical remarks which I may make 
concerning the Act itself. We are faced with the necessity 
of dealing with industrial accidents in accordance with the 
terms laid down in this Act. It behooves us all to inform our- 
selves to the fullest extent possible, of the requirements 
of the Act and to do our utmost in co-operating with the 
state authcrities in the administration of it. Should this not 
be done, the serious difficulties which must be encountered 
in a proper administration of it w’ll be multiplied ten-fold. 
I want to say at this time that in my opinion there has never 
been an act put on the statute books of any state except Cali- 
fornia, that will require so much in the way of honest co- 
operation on the part of the employers and insurance carriers 
if disastrous consequences are to be avoided. 

We undertook to point out difficulties in the administra- 
tion of this Act to legislative committees in charge of this 
bill in its passage, but were unsuccessful in securing any 
material amendments to it and the bill now stands practi- 
cally as it was originally drafted. 

[To be continued. ] 
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Ever “the old order changeth.” In the light of 
larger knowledge the old order is seen to have been 
disorder and it is therefore the 


mt: this part of wisdom that we yield to 
—o the new. The article, Gas Distri- 
or Rebuke 


bution and the Part Played by the 
Modern Automobile, which appears in this issue is 
timely. It gives statistics of savings which are as- 
tounding; is not only good theoretically, but is prac- 
tical,—being an account of the actual; and is at once 
an encouragement and a rebuke. 

The industries issue advertisements innumerable 
advising the consumer to adopt modern methods and 
so secure more hours for leisure occupations and per- 
sonal improvement combined with profit, but can it be 
said that they too follow the advice they would give? 

It is still of frequent occurrence to find delivery 
rigs of gas and electric establishments hauled by 
clothes horses or something equally antiquated. 


But fill them with the unfamiliar juice, 
(Whether Gas or Electric) 

Methinks they might speed up, Sir! By- 
and-By. 


Forgetting the story of the “One Hoss Shay” the 
establishments supporting these antiquated delivery 
systems promise themselves that someday,—when the 
rig wears out or the “hoss” drops dead,—they will 
inaugurate an auto delivery system, but in the mean- 
time, they lose sight of the fact that it is imperative. 
if they would stay with the leaders, that they adopt 
now the better way which progress makes possible. 

So it is that poor service, higher costs and conse- 
quent disagreement and loss prevail where better serv- 
ice, competitive costs, and pleased patrons showld 
much more prevail. 

The economy and desirability of the methods men- 
tioned other than that of the automobile delivery are 
equally momentous and instructive. The resourceful- 
ness of the writer of the paper and the accuracy of the 
information and statistics given, invest the article with 
especial interest and an authority which should not he 
questioned. 

Every branch of the electrical industry also, could 
profitably investigate delivery statistics and costs 
bearing upon their own particular occupations, for as 
is shown elsewhere in this issue, the day has past in 
which it can truthfully be said that the economical 
application of the electric truck to city delivery is not 
within the limits of practice. 


‘* With recognition of the error the remedy will 
invariably be suggested and the intelligent prosecution 
of this is progress.’’ 


What may aptly be termed the contemptible con- 
clusions of commercialized “science,” ate occasionally 


scattered broadcast throughout 
the country and as these some- 
times carry with them the author- 
ity of an engineering society 
through having been affirmed at some convention, 
such conclusions although erroneous and unfair ate 


The Remedy 
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nevertheless almost invariably accepted by the lay- 
man, or by those who do not have the opportunity to 
hear the discussions nor the privilege of first hand and 
independent research. 

Almost invariably, too, such papers though proven 
unfair in discussion are printed in the transactions of 
the society, making unnecessary bulk and preventing 
more profitable reading. The best that should happen 
to such mistaken papers is that they be abstracted, for 
we do not want bulk in such publications, but facts. 

The annual proceedings of almost all engineering 
societies run into many thousand pages and he is in- 
deed fortunate who can find sufficient time to wade 
through all in an endeavor to extract the kernel. When 
it comes to reprinting in the technical press the papers 
presented, how the blue pencil aches to make its mark ; 
so much that is said is unnecessary both in article and 
discussion. 

This suggests the importance of the adoption by 
all engineering societies of the system of making re- 
ports of all kinds to its members through committees. 
If a member suggests a topic or the society would 
have a certain phase of a subject properly presented, 
let the individual to read the paper be selected, then 
at the same time appoint a committee or refer the mat- 
ter to an existing committee representing all interests 
bearing upon the subject of the paper, to work in co- 
operation with the author so that accuracy be ensured 
and the unnecessary left out. 

Truths disseminated increase business, but un- 
truths eventually hamper. 

There is no reason, too, why an incoming execu- 
tive of a society should not, through being well in- 
formed by the secretary, immediately appoint mem- 
bers to prepare papers or the next convention, in this 
way giving more time for deliberation and prepara- 
tion and for the committee to secure the widest possi- 
ble co-operation of the other members. Incidentally 
should a member refuse to co-operate with such com- 
mittees he is unworthy membership and should more 
quickly lose the advantages of membership than if he 
refused to pay dues. 

This is important, for only active interest can 
keep a society alive or even justify its existence. One 
man interest and individual grand-stand plays won't 
do; intelligent, co-operative, and honest action must 
obtain. 

When an expert has done his best in the prepara- 
tion of a paper and some other perhaps non-technical! 
person appointed to prepare the papers for publica- 
tion commences to change the sentence construction 
and eliminate certain passages, there may ensue con- 
siderable confusion, and dissatisfaction, but if this 
Same matter were referred, as suggested, to an all- 
round committee, then the paper would gain rather 
than lose by such changes, with the consequent satis- 
faction ; and the further probabilities are that the high 
business peak at conventions would rapidly reach the 
normal, and much more profitable papers be intelli- 
gently presented and discussed. 
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In any event, such an arrangement would make 
for a more honest purpose and output and the dis- 
grace of manipulating science to commercial ends 
would soon become unknown. 


Every corporation has a personality which it 
assumes by virtue of its corporate existence under the 
laws of the land, but the distinc- 
tive personality accorded, is due 
to the actions of individuals at the 
point of contact with the public, 
whether it be executive, salesman, office boy or other 
employee, for to the public, the employee is the cor- 
poration. 

It follows that if each official and employee is effi- 
cient, courteous, honest, and progressive, then the cor- 
poration will be known as one giving good service, 
considerate of its patrons, honest, and progressive also, 
but on the other hand, if the officials or only a few 
employees are inefficient, discourteous, dishonest, or 
otherwise regardless of the requirements of their office, 
then the corporation is dubbed dishonest, inefficient, 
grasping, and soul-less, by a suspicious public alto- 
gether too eager to look on the worst side, no matter 
how good the intent and purposes of the more faithful 
employees may be. 

A public service corporation is a trust, and the 
sooner the component parts of the corporation recog- 
nize the importance of living up to that trust,—and of 
getting out of the “trust busting” game—the better 
for all concerned. Apathy or neglect on the part of 
officials and employees may be responsible for more 
“trust busting” of public service corporations from 
within than occurs from without. 

The officials of public service corporations should 
direct considerable effort towards the development of 
a corporate personality at once pleasing to the public 
and profitable to themselves. 

The officials and employees of public service cor- 
porations should realize the importance of giving good 
service ; of being efficient, courteous, honest, and con- 
siderate of their patrons, for it is through them that 
the real personality of their corporation is expressed. 
So they become a part of the corporation. If it is an 
inefficient, grasping, soul-less or dishonest concern. 
that is the stigma which must become attached to 
them personally and only through them can such 
shame be expunged. A realization of their oneness 
with the concern should inspire the deepest ioyalty 
and call forth their utmost endeavors. 

Similarly the public should not too rashly con- 
demn a corporation because of the acts of an indi- 
vidual employee; one perhaps whose length of service 
has not been sufficient for him to have become imbued 
with the spirit of the corporate personality of which 
he has become a part. To blame many for the acts or 
omissions of one is an injustice. The better way is to 
take steps to correct the one delinquent that the manv 
be not blamed, for only in this way can the corpora- 
tion’s pleasing personality be preserved and public 
opinion reflect back to it the approval it would obtain. 


Corporate 
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PERSONALS 


ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 








A. J. Selzer, newly-appointed sales manager A. B. Com- 
pany, is at San Francisco. 


Cc. R. Downs, Amador Light & Power Company, was a vis- 
itor at San Francisco last week. 


F. J. Cram, sales manager, Electric Appliance Company, 
is on a visit to Olympia, Wash. 


N. R. Chown and R, B. Valette have joined the sales 
force of the Electric Appliance Company. 


R. D. Holabird of Holabird, Reynolds Company, San 
Francisco, left for an extended trip through the East. 


J. B. Lukes, representing Stone & Webster interests, is 
on a business visit to the Truckee Power Plant, Reno, 

Miles F. Steel, Benjamin Electric Manufacturing Com- 
pany, is at Seattle and will make other northwest cities. 

H. F. Jackson, general manager Sierra & San Francisco 
Power Company, has left for a month’s trip throughout the 
East. 

J. G. Pomeroy, Illinois Electric Company, Los Angeles, 
returned last week from a business trip to Chicago and other 
points Hast. 

T. M. Stateler, salesman for the Pacific States Electric 
Company, San Francisco, is on a business trip through south- 
ern California. 

Geo. Gray, representative of Crouse, Hinds Company, 
San Francisco, has recently become the proud father of a 
little daughter. 

Fred Skeel, sales manager for Crouse, Hinds Company, 
Chicago, has returned to San Francisco from a trip through 
southern California. 

Herman Stelzner of Lubeck, Germany, representing the 
Draeger Oxygen Apparatus Company, is at San Francisco on 
company business. 

Cc. E. Roesch, representing Adams, Hollopeter & Mallet, 
has returned from a successful business trip throughout 
Southern California. 

A. E. Wishon, assistant manager San Joaquin Light & 
Power Company, made a business trip to San Francisco 
during the past week. 

H. V. Carter, president of the Pacific States Electric 
Company, San Francisco, recently returned from a trip 
through the Pacific Northwest. 

H, W. Bliven of the Harvey Hubbell Company, arrived 
Wednesday from the East on business and expects to spend 
several days in San Francisco. 

Jas. Pomeroy, formerly sales manager A. B, Company, 
is at Los Angeles, where he intends to commence in ‘busi- 
ness as a manufacturers’ agent. 

Chas, N. Black, vice-president and general manager 
United Railroads, San Francisco, has left to attend the Street 
Railway Convention at Atlantic City, 

A. E. Garland, industrial engineer for Fairbanks, Morse 
& Company, Indianapolis, is at San Francisco in connection 
with a special machinery installation. 

W. L. Goodwin, vice-president of the Pacific States Elec- 
tric Company, San Francisco, returned from a short trip 
to Los Angeles the first part of the week. 

L. H. Thomas, formerly in the electrical department of 
George B. Adair & Son Company, Seattle, is now with the 
Brookings Lumber & Box Company, Highland, California. 

R. B. Clapp, Jovian Statesman at Los Angeles, has re- 
signed his position with the Westinghouse Electric & Man- 
ufacturing Company, and will shortly go into business as 
manufacturers’ agent. 

A, H. Halloran, managing editor, Journal of Electricity, 
San Francisco, and Statesman for California of the Jovian 
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Order, left last Wednesday for the East, where he will at- 
tend the Jovian Convention at New York. 

J. H, Moseley, advertising manager, Journal of Elec- 
tricity, San Francisco, was a recent departure for the East 
on business. While there he will make arrangements for the 
opening of branch offices in Chicago and New York. 

E. W. Rockafellow, general sales manager Western Elec- 
tric Company, who is visiting the Pacific Coast, returned the 
first part of the week from a several days’ trip through south- 
ern California. 

Sylvester A, Baker, Western manager, Macbeth, Evans 
Glass Company, has returned to San Francisco, having made 
a business trip through southern California. Mr. Baker re- 
ports that business is good. 

W. E. Boken, assistant superintendent municipal rail- 
roads, San Francisco, will act as head of the road during 
the absence of Superintendent Thos. A. Cashin, who has gone 
East to study street railroad methods of Eastern cities. 

J. O. Presbey, formerly connected with the Cleveland 
office, Holophane Works of the General Electric Company, 
will fill the position made vacant by H. E, Grant, who resigned 
to join the Journal staff. Mr. Presbey will immediately cover 
the western territory, 

Dr. T. Addison, Pacific Coast manager General Electric 
Company, has returned to San Francisco. While in the East 
Dr. Addison attended the convention of the Edison Illumi- 
nating Society held at Cooperstown, N. Y., and also visited 
the general offices of the company. 

Ed. Norton, district sales manager of the Pacific States 
Electric Company, Seattle, recently joined the ranks of ben- 
edicts. The newly-weds were the recipients of many hand- 
some gifts. W. L. Goodwin, vice-president of the firm at 
San Francisco, and wife, were among the guests present. 

Mortimer Fleishhacker, Guy C. Earl, W. 'W. Briggs and 


‘W. F. Neiman of the Great Western Power Company, paid 


a visit to Oakland during the past week and were there en- 
tertained by F. H. Woodward, the local manager. All were 
very much impressed with the business outlook in Alameda 
and Contra Costa counties. 

E. M, Cutting, of the Edison Storage Battery Company, San 
Francisco, will shortly leave for Chicago to attend the annual 
convention of the Association of Railway Electrical Engi- 
neers, and of the Electric Vehicle Association in that city, 
and while east intends also to visit the Edison Storage Bat- 
tery Factory at Orange, N. J. 

F. C. Dolson, who has been engaged in special irrigation 
work for the Pacific Power & Light Company, of Portland, 
during the past year and who has been connected with many 
of the hydroelectric developments of the Pacific Coast and 
Mexico, is making an extended trip through Central and 
South America in the interests of manufacturers of Ameri- 
can machinery. Mr. Dolson will travel via Panama, and will 
spend several days in New York prior to sailing for Rio de 
Janiero. 


OBITUARY. 


Roger Kemp, manager of the Washington Electric Com- 
pany, Spokane, and of the Montana Electric Company, Butte, 
died a few days ago at his home in Butte. 


MEETING NOTICES. 
American Gas Institute. 


A joint meeting of the Illuminating Engineering Society 
and the American Gas Institute will be held at the Hotel Jef- 
ferson, Richmond, Va., on October 17, 1913. 


Oregon Society of Engineers. 
The annual reunion dinner of the Oregon Society of En- 
gineers at the Portland Commercial Club on the evening 
of September 13, was a very enjoyable affair, the interest 
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being increased by a number of short talks given by the 
members, 


San Francisco Electrical Development League. 


A very enjoyable luncheon was served at the regular 
meeting place after which W. S, Berry, chairman, introduced 
Mr. John Ginty, assessor, City and County of San Francisco, 
who delivered an interesting address regarding the work of 
his department. 


Seattle Jovian League. 


President R. Worth of the Seattle Jovian League and 
northwest manager of the American Every Ready Company, 
announces the following committee on program for the weekly 
luncheons of the league: F. W. Loomis, chairman; F. N. Kil- 
lam, J, A. Reardon, Guy M. Ward, H, C. Moss. This commit- 
tee will serve three months. 

Portland Jovian Luncheon Club. 


Informal luncheons are to be held every Wednesday noon 
at the Hazelwood, at which the members may order what- 
ever they desire as in future no regular luncheons will be 
served. This idea should tend to popularize these mid-week 
gatherings. It is the intention to arrange occasional special 
events of which the members will be notified. A special 
room has been placed at the disposal of the Club. 


Los Angeles Jovian Electrical League, 

B. F. Parsons, general superintendent Southern California 
Edison Company, was the speaker at the regular luncheon 
on Wednesday, October 1, Mr. Pearson, who has recently 
returned from an extensive trip to Europe, gave an exceed- 
ingly interesting talk on the conditions prevailing abroad. 
He brought out the point that although practically every 
necessary article of living cost as much or more there than 
on the Coast wages were only about half as large. In spite 
of this fact he said that the natural thrift of the people en- 
abled them to rear their families respectably. He mentioned 
the fact that transportation companies were quietly inves- 
tigating the possible effects of the Panama Canal on the 
Pacific Coast, and predicted many new settlers to this coun- 
try in the next few years. The interest occasioned by Mr. 
Pearson’s talk was exceeded only by his own great enthusi- 
asm and confidence in the future of the Pacific Coast. Fifty- 
eight members and visitors were present. The Electrical 
League has been combined with the Jovian League under the 
hame given above. 


Utah Electric Club. 


The weekly meetings of the Utah Electric Club were re- 
sumed Thursday, October 2d. Over a hundred members were 
present at the first luncheon at the Commercial Club on that 
date. Bayard W. Mendenhall, chairman for October, pre- 
sided. Chester P. Cahoon was elected chairman for No- 
vember, and Mr. A. R. Loughborough for December. 

Popular local entertainers provided a musical program 
during the luncheon. 7 

Mr. W. C. Orem, President of the Salt Lake & Utah Rail- 
road Company, described in a most interesting manner the 
progress of the construction on their interurban line from 
Salt Lake City to Provo, a distance of forty-seven miles. 
Since April 1st, when construction on this line was started, 
the grade throughout the entire distance has been made, 
practically all of the bridges are completed, and approxi- 
mately fifteen miles of steel laid. The line will serve fifteen 
thousand people in Salt Lake County and thirty-five thousand 
in Utah. Hourly service will be instituted in each direction. 

The territory traversed by this line is a very fertile one, 
irrigation projects now nearing completion plan to double the 
irrigated area along the route, and with the intensive farm- 
ing methods which will follow the initiation of interurban 
service, Mr. Orem has great confidence that the population 
served will be trebled within a very short time. 
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Los Angeles Section, A. |. E. E. 

The opening meeting of the Los Angeles Section of the 
American Institute of Electrical Engineers was held at the 
Union League, September 25, 1913, with forty-two members 
and visitors present. An informal dinner and reception was 
given in honor of the visit of Mr. Ralph W. Pope, honorary 
secretary, and Mr. F. L. Hutchinson, secretary. 

George A. Damon as retiring chairman, introduced E, A. 
Northmore, as chairman for the ensuing year. 

Mr, Northmore outlined his policy and appointed the fol- 
lowing as chairmen of committees: Carl Johnson, Enter- 
tainment Committee; R. H. Manahan, Discussion; J. E. Mac- 
Donald, Papers; Geo. A. Riley, Property, and H. B. Lynch, 
Membership Committee. 

J. A. Lighthipe gave an interesting report of the Pacific 
Coast meeting of the A. I. E. E, at Vancouver, B. C., over 
which meeting he had the honor to preside. Ralph W. Pope 
gave a synopsis of the early days of the Institute, and F. L. 
Hutchinson delivered an address regarding Section matters. 
He complimented the local Section on their efficient work 
last year and also on the character of the papers submitted. 
He further complimented Mr, Lighthipe upon the manner in 
which he handled the meeting in Vancouver. 

Remarks were also made by Max Lowenthal, H. H. Sin- 
clair, O H. Ensign, Jas. W. Warren and Dr. Carhart, 


TRADE NOTES. 

The municipality of Coquitlam, B C., is now advertising 
an election on the question of issuing $15,000 for fire pro- 
tection. 

The city of Victoria is calling for tenders on 10,000 ft. 
of 3 in. fibre conduit. The bids will be received up to Octo- 
ber 6, 1913. 

J. L. Hamilton and J, Fraser have selected a site for 
the proposed electric light plant which they will install at 
Smithers, B, C. 


““ A large dam is to be built and a hydroelectric plant in- 
stalled on the Big Horn River at Hardin, Mont. Mr. B. C. 
Lillis is the engineer. 


The Pacific States Electric Company, San Francisco, 
announce the compilation of a new general supply catalogue, 
which will be ready for distribution January first. 

The Seattle branch of Chas C, Moore & Company, engi- 
neers, has secured the contract for furnishing two 1100 h.p. 
water wheels for the Kamloops hydroelectric plant. 

The California Glass Insulator Company, Los Angeles, re- 
cently shipped to the Western Electric Company 20,000 dou- 
ble top groove glass insulators. This company also recently 
made their second shipment of insulators to Manila. 

The A. G. Electric & Manufacturing Company, Seattle, 
is designing a complete line of remote control switches for 
the San Francisco market, having already procured orders 
for approximately a dozen of these switches of various sizes. 

The A. G. Electric & Manufacturing Company, Seattle, 
has branch offices in the Rialto Building, San Francisco, and 
will probably build a San Francisco factory at an early date. 
The company manufactures switchboards, switches, cabinet 
and panel boxes. A, E. Griswold is in charge of the San 
Francisco branch. 

Incident to the rapid development in the northwest and 
the consequent growth along construction lines, the Pacific 
States Electric Company, have found it necessary to take ad- 
ditional quarters in the Elks’ Building, Portland, Ore., in- 
creasing their floor area 50 per cent. The added space gives 
the concern a total store frontage of something like 120 ft. 
on Broadway, the main thoroughfare of the city and is an 
immense advantage from a sales standpoint in that oppor- 
tunity is afforded for attractive window display. The new 
street numbers will be 88-90-92 Broadway. 
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INDUSTRIAL  ® 


© 


AN IMPROVED FLOW METER. 


The meter shown in the illustration is qa strong, me- 
chanical meter, which can be used not only as a test instru- 
ment, but as a stationary meter for the continuous measure- 
ment of either liquids, gases or vapors. 


The body flow of the meter consists of an iron casting cored 
so as to form one leg of a U-tube, and a reservoir for mer- 
eury, the outer leg of the U-tube being formed by a pipe 
which opens into the reservoir. The pressure on the sur- 
face of the mercury varies with the rate of flow of the fluid 
being measured. 


A float, resting on the surface of the column of mercury 
in the body of the meter rises and falls with the correspond- 
ing change in its elevation, and is geared by rack and pinion 
to a horizontal shaft carrying a permanent U-shaped magnet. 
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Cross Section of Flow Meter, 


A—Boss for attaching bracket lamp. B—Indicat- 
ing scale plate. C-—-Indicating needle. D—Plate 
holding chart, E—Copper plug. F—Pinion.—G 
Clock. H—U-Magnet. I—Sector. J—Glass in 
door. K-—Recerding pen. L—Shaft connecting 
recording pen to sector, M—Case containing 
external mechanism. N—Mercury well. O—Float. 
P—Rack. Q—Pinion engaging rack. R—Bear- 
ings. S-—U-Magnet. T-—Bracket supporting in- 
ternal mechanism. U—Deme for rack when 
float is raised. 


The poles of this magnet face a copper cap which closes an 
opening into the meter body. The remaining parts of the 
meter’s mechanism are mounted on the outside of the cap. 
A shaft, parallel to the one on which the magnet inside the 
bedy is mounted, carries a smaller magnet whose poles are 
opposite those of the larger magnet, this arrangement serv- 
ing to transmit motion through the cap without piercing 
it with a shaft, and thus the difficulty of effective packing is 
avoided. As the poles facing one another are of opposite po- 
larity, the magnetic flux binds them together so that a move- 
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ment of the magnet inside the body involves a correspond- 
ing movement of the one outside, the latter moving the indi- 
cating needle and the recording pen. 

The pressure which moves the column of mercury in 
the U-tube is obtained, for pipes two inches and greater in 
diameter, by inserting a modified form of Pilot Tube termed 
a “nozzle plug” directly into the pipe line. This can be 
done without disturbing the piping, except where it is desired 
to increase the rate of flow at the point of metering, in 
which case a special pipe reducer is provided. This reducer 
is made of brass and has a long throat with rounded entrance 
terminating in a flange. The flange is inserted between the 
pipe flanges and is held in place in the same manner as 
a gasket. 

The nozzle plug is a tube with two separate conduits in 
it, each having a set of openings, the leading and trailing, 
the two sets being on diametrically opposite sides of the 
tube, 

The flow against the leading openings in the nozzle 
plug sets up a pressure in the leading conduit which equals 
the static pressure plus a pressure due to the velocity head. 
The flow past the trailing openings causes a suction which 
lowers the pressure in the trailing conduit. As these two 
conduits are connected to the U-tube by % in. pipes, the 
column of mercury is affected by this unbalanced pressure 
causing a movement of the float. The leading set of open- 
ings in the nozzle plug extends approximately across the 
pipe diametrically, so as to make the velocity pressure trans- 
mitted to the meter the mean velocity pressure rather than 
that at a single point in the pipe. 

The chart on which the pen records are made is rotated 
by a clock work, the recording pen sweeps the chart radially 
and the curve shows the rate of flow at any time during the 
chart cycle. 

The intergrating device consists of a stationary flow-rate 
planimeter wheel. This device is extremely simple and there 
is practically no danger of its getting out of adjustment. 

For pipes less than two inches in diameter, an orifice tube 
is provided, and it must be incorporated in the pipe line. 

To meet the requirement of different classes of service 
the meter can be made up in four different ways: First, 
as a recording or curve-drawing instrument; second, with 
both indicating scale and recording chart; third, with re- 
cording chart and integrating dials; fourth, with indicating 
seale, recording chart, and integrating dials. 

With the use of this meter the record of the perform- 
ance of the apparatus shows whether it is operating at the 
greatest efficiency or not, and very surprising conditions have 
been brought to light by their use. A flow meter on each 
boiler of a battery running in multiple on the same header 
shows just what each is doing and so permits proper divi- 
sion of the load. From the graphic record of steam pressure 
it is possible to determine whether the method of firing can 
be made more efficient or not. 

In a big plant the use of flow meters makes it possible 
to segregate the costs of the steam, water, etc., so that each 
department can be charged with its share of the costs of 
these. In office buildings, the steam used in heating each 
office can be measured and the amount of water used also 
recorded, thus serving as a check to the waste, while a study 
of the feed water chart will determine the rate at which the 
feed water should be supplied to secure the highest degree effi- 
ciency. 

The flow meter described above is manufactured by the 
General Electric Company, Schenectady, N. Y. 
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S NEWS NOTES 


FINANCIAL. 


HARRISON, IDAHO.—At the special election held here 
the taxpayers voted down the proposed bond issue of $15,- 
000 for the purpose of purchasing the water works and rights 
of the local water company. 

RED BLUFF, CAL—At a meeting of the city trustees 
a resolution was adopted instructing the city attorney to 
make preparations for the calling of a bond election of $85,000 
for a municipal water system. 

SAN FRANCISCO, CAL.—The Southern California Utili- 
ties Company has applied to the commission for authority to 
issue notes to the amount of $50,000. The company is de- 
veloping a water project in Riverside County. 

VICTORIA, B, C.—An election will be held in the city 
hall this week to decide if the City of Victoria should issue 
bonds in the sum of $1,500,000 to be used in acquiring and 
constructing the Sooke Lake water supply for the City of 
Victoria. 

SAN FRANCISCO, CAL.—The railroad commission has 
denied the application of the Empire Water Company to issue 
$100,000 in bonds. The company desired the bonds for the 
purpose of constructing a submerged dam near Coyotte Creek 
in San Diego county. 

LOS ANGELES, CAL.—The proposition of calling an- 
other special election to vote on power bonds will be taken 
up by the city council. An effort is being made to secure 
segregation of the bond issue into $1,250,000 for completion of 
power plant, and $5,250,000 for distributing system. 

KELSO, WASH.—Through the transaction closed on 
Thursday of this week the Washington-Oregon Corporation 
disposes of the Kelso waterworks to the Independent Elec- 
tric company. It is announced that there will be no change 
in the concern, with B. M, Atkins remaining as manager of 
both interests. 

LOGAN, UTAH.—Secretary Morris Swinyard of the 
Ogden-Logan and Northern Railway Company, has been here 
from Lewiston the past few days signing up the bonds upon 
which the company hope to release the $600,000 with which 
to build the road. The bonds will be negotiated in France, 
and the one-half of this total amount is payable on Octo- 
ber 31st. 


ILLUMINATION. 


PORT MOODY, B. C.—The B. C. Electric Company has 
offered to install 30 street lamps for the municipality of Port 
Moody, B. C. 

SEATTLE, WASH.—The Edmonds Electric Light & 
Power Company has filed an application for an electric light- 
ing franchise in Richmond Beach, 

SIDNEY, B. C.—The B. C. Klectric Railway has come to 
an agreement with the civic authorities of Sidney, B. C., for 
installing a street lighting system. 

BAKER CITY, ORE —The city commissioners have 
awarded the contract for supplying poles for the municipal 
power line to William Kirkland, who was the lowest bidder 
at $3.50 per pole. 

SAFFORD, ARIZ.—According to information furnished 
by the Gila Valley Electric, Gas & Water Company, a con- 
tract has been closed for an electric light plant, for Safford 
to be in full operation by January 1, 1914. 

WHEELER, ORE.—The city council granted a franchise 
to the Wheeler Lumber Company for putting electric lights 
into the city. The work of installing the pole line is now 
in progress, and the company will extend to the northern 
limits of the city at once. 


REDDING, CAL.—Dynamiters wrecked the steel pipe line 
feeding the south power house of the Northern California 
Power Company on the Tehama County side of Battle Creek, 
a few days ago. A reward of $1000 has been offered for the 
arrest of the perpetrators of the act, 

SAN FRANCISCO, CAL.—<An application to the Super- 
visors for leave to extend the mains of the Universal Gas 
& Electric Company has been made. The company contem- 
plates large competitive extensions into both fields, gas and 
electric, provided the supervisors grant the necessary permits. 

CARLTON, ORE.—The city council has granted a 25- 
year franchise to the Yamhill Blectric Company to furnish 
the city with light and power. The company will supply its 
current from its plant in Newberg and plans to have the 
wires strung into this city inside of six weeks. The contract 
is for a 24-hour service. 

NEW WESTMINSTER, B. C.—A preliminary estimate of 
the value of the Westminster Gas Company’s property sub- 
mitted to the council by consulting engineer Pabst, of Port- 
land, Ore., places the value several thousand dollars above 
the figure of $150,000, at which price the option price was se- 
cured. 

PORTLAND, ORE.—The Portland city council has ap- 
proved the proposition of embodying a hydroelectric engi- 
neer for investigating various projects which Commissioner 
Daly of the public utilities department has under considera- 
tion. This is. for the purpose of procuring data that may 
be placeq before the voters when the question of establish- 
ing a municipal light and power plant comes up for consid- 
eration. 

SAN FRANCISCO, CAL.—The towns of Marine View, 
Moss Beach, Farallon and Montara have formed a lighting 
district for the maintenance of street lights. The improve- 
ment organizations are co-operating with the districts of 
Granada, Princeton, Miramir and Halfmoon Bay, along the 
line of the Ocean Shore road to form a similar lighting 
district, which will practically connect the more important 
towns with continuous lighting for a distance of 20 miles. 

LOS ANGELES, CAL.—Sealed bids will be received up 
to October 20th, by the Board of Supervisors of Los Angeles 
county for installing and maintaining an addition to the sys- 
tem of street lighting in Van Nuys Lighting District, in ac- 
cordance with specifications and plans, The lighting sys- 
tem will include the erection and furnishing of ornamental 
lighting posts, complete installation of conduits, wiring, con- 
nections, lamp posts and globes and furnishing electrie en- 
ergy for a period of 5 years. 

SAN FRANCISCO, CAL.—Permission has been granted to 
the Pacific Gas & Electric Company to install, at its own 
expense, a chain of experimental electroliers in Fell street 
along the north side of the Park Panhandle, between Baker 
and Stanyan streets, a distance of eight blocks. It is claimeg 
the new light is superior to any in use for street illumination, 
and the company has promised to run the lights for three 
months at no cost to the city, and to remove without expense 
to the city if the light is not satisfactory. 

OGDEN, UTAH.—A feature of the Fashion Show spec- 
tacle at Ogden last week was an immense searchlight in- 
stalled by the Utah Light & Railway Company on top of 
the Eccles Building. This searchlight is one of the battery 
usec by the Utah Copper Company in illuminating the side 
ef the mountain at Bingham for its steam shovel operations. 
requent comment was made during the fashion show that 
while the searchlight helped somewhat, it was not abso 
lutely necessary with some of the styles in vogue this season. 
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TACOMA, WASH.—aAlthough sanctioned by the city at- 
torney the validity of the council’s action in diverting $44,000 
of the light plant’s profits to the general fund is being seri- 
ously questioned by the light consumers, To assist in obtain- 
ing a low tax levy the council reduced the lighting rate to 
the various departments just one-half, which deducted from 
the profits of the light plant $44,000. Whether the plant’s 
bondholders will object to this procedure is an unsettled ques- 
tion. Before the diversion was made the plant showed a 
profit of $113,000 for the year. 

TACOMA, WASH.—A. L. Thorn, commercial manager 
of the municipal light plant, has filed a report on the new 
business obtained since January ist. The commercial depart- 
ment, which solicits new business for the plant, has been 
in existence since March, 1913, only. It is shown that a total 
of 2,085 h.p. has been contracted for in power business alone, 
not considering the cooking ranges and electrical apparatus 
installed in the homes which are bought through local dealers. 
Despite the high initial cost of cooking ranges more than 100 
have been installed in recent months. The city gives a 
rate of 1 cent per kw.-hr. for cooking, Full-page advertise- 
ments are employed in the newspapers telling of the advan- 
tages of cooking by electricity 

WENATCHEE, WASH.—The Central Washington Gas 
Company has formally accepted its new plant. The contract 
time for completion was November Ist, but urged by the 
gas company who wished to give service as early as possi- 
ble, the contractors, Cruse-Kemper Company, Ambler, Penna., 
imbued, by contact with the spirit of the West, completed 
their work so very much ahead of time. For years past there 
has been a demand for gas in Wenatchee as other fuel costs 
are high. As an incentive to consumers to connect up with 
the new service, the company is giving free gas to November 
first. All the machinery in the plant is electrically driven. 
The officers of the company are: President, Arthur Gunn; 
Vice-President, J. H. Stout; Second Vice-President, Geo. 
D. Brown; Secretary, Fred M. Crollard; Treasurer, R, O. 
Kennedy. 


TELEPHONE AND TELEGRAPH, 


BEND, ORE.—W. F. King, Pioneer Telephone Com- 
pany, Prineville, states that directors have ordered the in- 
stallation of a common battery system here. 

SANDY, ORE.—Both the Multnomah & Clackamas Mutual 
Telephone Company and the Firwood-Dover Telephone Com- 
pany, are endeavoring to secure a 25-year franchise. 

GLENDIVE, MONT.—It has been ordered that the pio- 
neer Telephone Company be granted permission to construct 
its telephone lines between the city of Glendive, Circle and 
Jordan, along the public highways between said points. 

SAN FRANCISCO, CAL.—The Reedley Telephone Com- 
pany has applied to the California Railroad Commission for 
authority to issue 2500 shares of its capital stock at the par 
value of $1 per share to provide for extensions within the city 
of Reedley. 

SAN FRANCISCO, CAL.—Years ago the supervisors fixed 
a license fee of $251 per quarter on the Pacific Telephone & 
Telegraph Company. The company resisted in a suit and 
the Supreme Court has decided that the local tax is uncon- 
stitutional. 

PALOUSE, WASH.—A franchise has been granted the 
Inland Independent Telephone Company to string wires 
through certain streets in this city in building their line from 
Spokane to Lewiston, but the company is not to operate an 
exchange here or long distance station. 

FLAGSTAFF, ARIZ.—The Indian department has secured 
an appropriation for a telephone line from Tuba to Flagstaff, 
and is now securing telephone poles of the Forest Service on 
the National Forest, getting ready to put the line up this 
winter. The new line will be about 90 miles long. 
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SAN FRANCISCO, CAL.—The Pacific Telephone Herald 
Company has filed complaint of discrimination with the com- 
mission against the Pacific Telephone & Telegraph Company 
in which the Telephone Herald Company asks the commission 
to require the defendant telephone company to furnish wires 
as applied for. 

REGINA, SASK.—The government telephone system of 
the province of Saskatchewan, Canada, expended $1,526,755 
duiing the year ending February 28. 1913. The gross income 
amounted to $392,393. During the year construction was done 
as follows: New toll offices, 46; new exchanges, 34; pole 
miles, long distance, 516.22; wire miles, long distance, 3,766.8; 
and service was extended to 4,288 new subscribers during the 
year, making a total of 9,850 subscribers now being served. 
In addition to the government system there are, in Sas- 
katchewan, 251 rural telephone companies, 22 independent 
companies and five municipal telephone systems. 

SAN FRANCISCO, CAL——The Pacific Telephone & Tele- 
graph Company has applied to the state railroad commission 
for permission to issue $3,000,000 of its first mortgage and 
collateral trust 5 per cent 30-year bonds. The company pro- 
poses to use approximately $1,850,000 of the bond issue for 
retiring a like amount of underlying bonds of the Sunset 
Telephone & Telegraph Company. The balance of the 
amount is to be devoted to improvements of the company’s 
system, including additional switchboard, line and conduit 
facilities in Los Angeles, San Francisco and Oakland and 
elsewhere, The improvements a!so provides for new cable and 
telephone installations. 


TRANSMISSION. 


BELLINGHAM, WASH.—Further indications that the 
Puget Sound Traction, Light & Power Company, intend to 
begin the construction of a power house on the Baker and 
Skagit River sites, came to light this week when Henry W. 
Grant, an engineer for the company, filed papers appropriat- 
ing water rights in the Baker River. Both of these sites were 
in the hands of the Skagit Power Company, but this company 
was absorbed by the Puget Sound Traction, Light & Power 
Company. 

TACOMA, WASH.—The council is considering the pro- 
posal to do away with all municipal direct current business. 
The Nisqually plant develops alternating current and the city 
has not installed a converter. The two lift bridges and the 
city hall elevator are operated by d.c. motors which, are sup- 
plied with power purchased from the Stone & Webster in- 
terests. The city pays about $5000 a year to the company for 
power and the cost of changing the motors on the bridges 
and on the elevator is being considered, 

SAN FRANCISCO, CAL.—The Pacific Gas & Electric 
Company announces the practical completion to the 215- 
foot level of the monolithic concrete dam in the canyon of the 
South Yuba River below Lake Spaulding, in Nevada county. 
This dam when completed will be the largest in the world, 
305 ft. in height, and will impound the waters of the South 
Yuba flowing into Lake Spaulding, with the result that the 
lake will be transformed into a storage reservoir of nearly 
100,000 acre-feet capacity. This water will be used not only for 
irrigation throughout the counties of Nevada and Placer, but 
also for power purposes to the extent of adding something 
like 190,000 h.p. of electric energy to the Pacific Gas & Elec- 
tric Company’s equipment. Up to August 31 the expendi- 
ture on this project totaled $5,160,000, and it is estimated 
that by the close of this year the investment will have 
reached $6,600,000. The heaviest expense, however, has 
already been met, for by the expenditure next year of about 
$1,250,000 the company will be able to double its output of 
electric energy from 33,333 to 66,666 h.p. When that is done 
other developments reaching from Bear River to the Auburn 
ravine will be considered, — 








